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(54) Sewage inspiration inhibition 

(57) An apparatus (10) h provided tor introducing 
CQfc and into sewage such thai the C0 2 reduces the 
pH cd the sewage to below about 5,0 and reduces the 
activity 6! bacterid Ihe&iri such that the Og can orn- 
ate mo sewage rather than be consumed by the bade* 

r la fianftrfltirin dt malflrinmna rcimpra mete ara pimv«rd» 

ed until the OCfedlsgereee and the pH risen above about 
5.0. 
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Doscriptlon 

The pmm bwentiort relates to a method d rectus 

ing the resfwratoi rale of s a wags and ra&tes partoj- 
tarty, but not exclusively, to a method d prevrafcg ot 
reducing the seplicity of sewage. 

When sewage Is being convoyed to a sewage tre&« 
inent works or when It is unoterpputg Hb initial phase of 
primary eenfemeftf, there may be pratonged periods 
where the sewage is not in direct contact vrtih air and 
consequently bacteria present will use up the available 
dissolved oxygen. In the sewerage system those peri* 
ode can occur wilier the sewage Is at a comparatively 
high temperature fo large gravity sewers wiser* th& air 

surface to volume ratio ta tow or in pumped sewetB or 
rising maim. 

Sewage that has become anaerobic can torm mal- 
odorous compounds and generate hydrogen ealphlole 
gas which, when fibe rated from the sewage, can be ox- 
idised by other bacteria to sulphuric aod ct sufficient 
strength to attack concrete and metal fittings. The pres- 
ence of a large proportion of sepic sewage e^nvitg at 
a sewage treatment works can also have an Inhibitory 
effect on the bacterial react km s in the sewage treatment 

plan! Itself . 

To prevent septlciry of aawape several methods are 

ftmptisfftf, far mmpfo m &m\m of &mm or scci* 

urn hypochlorite will kin some of thebactena present and 
Inhibit the respfiralfon rale, sfmiterty Iron salts may be 
added to tlx the sufp&kte Ions as black iron sulphide and 
sometimes oxygen containing compounds euch m so- 
dium nitrate are added as an oxygen source tor the fac* 
Ml&twe ba^napreeent. Thee* wmh&fezs* notaferagrs 
ottodivo and havo the disadvantage d adding cherub 
eels and sometimes heavy metals to tie sewage. 

One well kriown method el treatment involves the 
use of industrial oxygen. This is added to the sewage in 
such conoentraiicn as vdU balance the demand caused 
by the bacterial respiration lor tlie period that the sew- 
age is contained under anaerobic conolfcm Jtm meth- 
od Is straightforward and environmentally friendly but 
has a limitation in that undor soma conditiono, high tem- 
peratures andfcf long retention times, It Is Impossible to 
dissolve sufficiant oxygen within the iquor. Also ff the 
gas added exceeds the sotublllty M of the sewage 
then undissdvad gas can adverse ty affect pope pumping 
capacities etc, 

It Is an object d the present bvention to provide a 
method d treating sewage whlcti reduces and posslfy 
eliminates the above mentioned probtem. 

Aecojdinojy, the present invention provides a meth- 
od of treating sewage having bacteria contained therein, 
comprising the dap of flushing said sswaga wlh a gas 
conlaMng carbon dioxide and an enhanced amount of 
oxygen in relation to air. 

It will bo appreciated that the carbon dioxide has the 
efleddtowsrtngthepH d the sewage thereby reducing 
Ihe respiration rate of some of the bacteria, The reduced 



respiration rate allows the oxygen to oxygenate the sew- 
age rather then being consumed by the> bacteria and 
henco prevents tho sewage becoming anaerobic and 

forming malodoroue compounds etc. at critical or sen- 
$ sltfro points in the sewage Importation system. 

The present HventBon will now be more particularly 
described by wa y d example cnty with ro fcrenco to Fig- 
ure 1 which is a schematic representation of an appa- 
ratus for carrying out the present method. 
10 a sewage treatment apparatus shown generally at 
10 includes a sewage suppSy pfc>e 12! through which 
sewage 14 Is pumped by pump 16 from tank i& The 
flushing apparatus 20 comprises a source d oxygen 22 
ami carbon dtadtis 24. Further contrdilng agents such 

t$ as, tor example ozone, sodrurm hyjjochloras or chlorine 
may be stored In tank 28 or manufactured on sit o. Pipes 
28, ao carry oxy gen and carbon cOoxide lo a mixing ap- 
paratus $2 the operation of which will be cteacrifced later 
herein. An optional valve 34 may be provided tor otrect- 

« ing carbon dbxfcte eSher to the mixing apparatus 32 or 
ctrecity to an inlet 36 on sewage pqpe 12. Oxygen andf 
or an oxygen/carbon cfioxide mixture is added to pipe 
1 2 via out tot pipe 3S and Intel 40, Carbon dioxide Is add- 
ed to the sewage in sufficient quarroties to reduce the 

pH thoroot below afawt At $uoh pH I&yoIs It has 

been found that the r aspiration rate d some d the bac- 

uria prawn is substantially reduced m& m elfoet. 
these bacteria Be semKtormant until the carbon dbxide 
rJspersee and the pH rises above about 5,0, Whilst 

so these bacteria are in a semkfcrmant state they con* 
sums We 8 any of &e oxygen dlesoMed !n Ihe sewage 
and therefore the sewage remains aerobic tor a tongar 
rmk»d 1h*n?ty ten^oranly eimir^ftg the fofinalion of 
anaerobic maiooorous confounds Including sulphides. 

3S En addition, at low pH, ozone is effective in further re- 
ducing the bacteria! resorption fete, Corwenientfy; 
ozone can be generated from pure oxygen ami dis- 
solved in the sewage, Often ozone generators work at 
a lower pressure than thai of the pumped sewer and 

40 hence ft may be necessary to add ozonized oxygen* 
containing up to 1 5%ozone> on the suction side d pump 
16 or via an educto? or compressor (raft shown). Lbs 
27 is provided lor this purpose. Arty unused owns will 
raved to oxygen within a few hours. 

4* In operation, sewago 14 Is pumped along plpo 12 
and caroon cf oxide and oxygen is adtted to the flow 
the red via Inlets 38 and/or 40. It it & desired to inject 
|ust carbon dioxide then the flow of oxygen is prevented 
by dosing valve 42 whilst allowing CO^ to be suppled 

so as before. Obviously, to this arrangememt the mixer 32 
is redundant unfese it is dested badd further controSing 
agents from tank 26. TheO^and COg may bo pro<mbced 
m rnixsr 32 and arpded cocujierrtry thnnigh tnlst 4& or 
may be Infected separately, with C<^ being supplied via 

55 mtet36dawnetreamof O^antet40. InirBaladeif arTangs- 
mont, valve 34 Is oporalod so as to drrcci COz dkodty 
to inlet 36 rather than through mixer 32. Dissolution d 
OO^away trcm^epcfrtdoxygenation ie attractive be- 
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cause of the relative ease of olssorvring COg compared 
wtth <V Treated sewage Is pumped away for further 
treatment as the DO5, sfcmty disperses and the pH ne* 

turns to normal- Once the pH rises above about 5.0 the 
bacterial activity is rccommoncod however, by tills tfirtne 
the sewage may wefi have passed irom Hie treatment 
plant and henco malodorous compounds and hydrogen 
sutphicfa gas are not f ormed whilst the sewage is at a 
sensitive point in foe treatment proce &3> Ofcvtousfy, sveh 
an arrangement may be used to treat sewage at any 
part ol rte passage through the sewerage system. 

It will be apptocMwi that tho present invention 
maKes use of Brtilb&ory agents which are environmen- 
talry acceptable and wttfch will nmaltect bactertal action 

iurther into the treatment process. The agents are add- 
ed to tho sewage at mo point who to tho rosplratlon raio 
needs be controlled The quantity added needs bo be 
sufficient to reduce the pH of the sewage to about 5,0 
which inhibits bacterial activity particularly that of obli- 
gate aerobic and facultative bacteria until such a time 
as the carbon dioxide disperses and the pH returns to 
normal, 

Tho carbon c&oxtfo andSfef ozone does not neces- 
sarily replace the oxygen added but Is supplementary 

to It ml may only nood to bo u s wl a! ilmos ol oxt/cmo 

concfitions. eg, high Bummer temperaturaa or low flow- 

Carbon dioxide Is a natural byproduct oJ respiration 
by bacteriaand in this ^stance acts asacherita! eigne! 
which Inhibits bacterial activity. In a norma! sewage 
treatment process a oonsktefabte amourrt of carbon di- 
oxide Is liberated but because of the aeration interface 
th& *9 tosi to ^mosp&e** *&h wl the pH Ming to 
iir>g tovftfe. 

It is preferable that the sewage does not contain sul- 
phides prior to carbon dioxide as the redded pH win 
drive the equilibrium to enhance lose to the atmosphere, 
although when tufty dissolved in a Jul! pfce , or one made 
erf non-corrosing maierfal such as GRP the effect may 



4. A method as ceairned in Claim 1 or GlaMi 2 charac- 
terised In that the carbon dioxide la added cc-cw- 
rentty with the oxygen. 

$ 6w A method as claimed In Claim 4 characterised In 
thai the carbon djox&s and oxygen ate mixed to- 
gether pr tor to fnt reduction Into said sewage, 

& A method as claimed In any one of the preceding 
10 cfaams characterised by the further step of Hushing 
said sewage wiSi a tether controllfrtg agent select- 
ed Iran tho group comprising: ozon©, chlorine, so- 
dium hypochlorite, 

tS 7. A method as claimed in any one of Claims 1 to 6 
characterised In that said treatment Oaltes pteco as 
said sewage ts befog conveyed to a sewage treat- 
ment worts or during an initial phase of primary set- 
tlement. 
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Claims 

1. A method ol treating towage having bacteria con- 
tained therein, characterised by the slap of flushing 
said sewage wfth a gas containing carbon dioxide 
and an enhanced amount of oxygen rrt relation to 
air 

Z A method m claimed ii Cla*n 1 char&clerlsed in 
that said carbon dioxide fs provided to quantities 
euftasnt to reduce the pdH ol the s&mQB to about 
5.0 or below. 

ss 

3. A method as claimed In Clafm 1 or Claim 2 charac- 
terised in that the carbon dioxide is added down- 
stream ol Ihe oxygen, 
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ABSTRACT 



The invention relates to a method for operating a 
sewage system for draining waste water. According to the 
invention, oxygen is artificially and periodically added to 
the waste water, for example in that air is periodically 
blown into a pipe of the sewage system by means of an air 
pump. The invention furthermore relates to a sewage system 
for carrying out the present method. 



